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DETAILED ACTION 

1 . This Office Action is in response to the communications dated 02/02/2007 
through 03/04/2007, claims 1-7, 9-18, 20-29, 31-40, and 42-62 are active in this 
application. 

Claim(s) 8, 19, 30, and 41 have been cancelled. 

Acknowledges 

2. Receipt is acknowledged of the following items from the Applicant. 
Information Disclosure Statement (IDS) filed on 03/04/2007. The references 

cited on the PTOL 1449 form have been considered. 

Applicant is requested to cite any relevant prior art if being aware on form PTO- 
1449 in accordance with the guidelines set for in M.P.E.P. 609. 

Remarks 

3. Applicant's argument(s), filed 08/15/2006 have been fully considered, but are 
moot in view of new ground of rejection (s). 

Claim Rejections - 35 USC § 112 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim(s) 1, 14, 25, 36, and 47 are rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Regarding claims 1, 14, 25, 36, and 47, the phrase(s) "at least one conductive 
plug disposed in the second dielectric layer for connecting the first conductor, the 
second conductor and the metal structure" (claims 1 , 14, 25, and 47) and/or "at least 
one conductive plug disposed in the second dielectric layer for connecting the fuse 
and the metal structure" (claim 36) is/are not clearly defined and distinctly pointed out 
the subject matter which is claimed as the Applicant's invention. It is vague that how 
the conductive plug being connected, or being used for connecting the various claimed 
elements; does it connect all of "the first conductor, the second conductor and the metal 
structure" together? Similarly, does it connect "the fuse and the metal structure" 
together? or does it connect to only one of those elements? 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

6. Claim(s) 1, and 14 are rejected under 35 U. S. C. § 102 (e) as being 
anticipated by Carroll et al. (US Patent No. 6,356,496). 

Regarding claim 1, Carroll discloses a metal layer structure, as shown in fig. 7, 
comprising: 

a substrate 740; 

a first dielectric layer 715 on a surface of the substrate 740; 
at least one metal structure (see attached figure below) disposed in the first 
dielectric layer 715; 

a second dielectric layer 715 disposed on the first dielectric layer and the metal 
structure; 

at least one first conductor (1 st conductor) on the first dielectric layer 715; 

at least one second conductor (2 nd conductor) on the first dielectric layer 715, the 
second conductor having at least one thin portion, wherein the thickness (2 nd thickness) 
of the thin portion is less than the thickness (1 st thickness) of the first conductor; and 

at least one conductive plug (see attached figure) disposed in the second 
dielectric layer 715 for connecting the first conductor, the second conductor and the 
metal structure. 
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FIG. 7 




Metal Structures 

Regarding claim 14, Carroll discloses a metal layer structure, as shown in fig. 7, 
comprising: 

a substrate 740; 

a first dielectric layer (lower layer 715) on a surface of the substrate 740; 
at least one metal structure (see attached figure below) disposed in the first 
dielectric layer 715; 

a second dielectric layer (upper layer 715) disposed on the first dielectric layer 
and the metal structure; 

at least one first conductor on the first dielectric layer 715; 
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at least one second conductor on the first dielectric layer; and 

at least one conductive plug disposed in the second dielectric layer for 

connecting the first conductor, the second conductor and the metal structure; 

wherein the first conductor comprises a first thickness and the second conductor 

comprises a second thickness and a third thickness, wherein the first thickness, the 

second thickness, and the third thickness impart different functions to the first conductor 

and second conductor, respectively. 



FIG. 7 




Metal 
Structures, 



Application/Control Number: 10/711 ,790 Page 7 

Art Unit: 2818 

7. Claim(s) 1, and 14 are rejected under 35 U. S. C. § 102 (b) as being 
anticipated by Morozumi et al. (US Patent No. 6,194,304). 

Regarding claim 1, Morozumi discloses a metal layer structure, as shown in figs. 
2-3, comprising: 

a substrate 1 1 ; 

a first dielectric layer 11 on a surface of the substrate 11 (fig. 3); 

at least one metal structure 33 disposed in the first dielectric layer 11 ; 

a second dielectric layer 12 (figs. 3A/B) disposed on the first dielectric layer 11 
and the metal structure; 

at least one first conductor 35 on the first dielectric layer 11 ; 

at least one second conductor 34 on the first dielectric layer 11 , the second 
conductor 34 having at least one thin portion, wherein the thickness of the thin portion is 
less than the thickness of the first conductor 35 (see col. 1 1 , lines 36-44); and 

at least one conductive plug (formed within via hole 62 shown fig. 4A) disposed 
in the second dielectric layer 12 for connecting the first conductor 35, the second 
conductor 34 and the metal structure. 

Regarding claim 14, Morozumi discloses a metal layer structure, as shown in 
figs. 2-4, comprising: 
a substrate 1 1 ; 

a first dielectric layer 11 (figs. 2) on a surface of the substrate 1 1 ; 
at least one metal structure 33 disposed in the first dielectric layer 11 ; 
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a second dielectric layer 12 (figs. 3) disposed on the first dielectric layer 11 and 
the metal structure; 

at least one first conductor 34 on the first dielectric layer 11 ; 

at least one second conductor 35 on the first dielectric layer 11; and 

at least one conductive plug (formed within via hole 62 shown in fig. 4A) 
disposed in the second dielectric layer 12 for connecting the first conductor 34, the 
second conductor 35 and the metal structure 33; 

wherein the first conductor 34 comprises a first thickness and the second 
conductor 35 comprises a second thickness and a third thickness, wherein the first 
thickness, the second thickness, and the third thickness impart different functions to the 
first conductor 34 and second conductor 35, respectively. 

Claim Rejections - 35 U.S.C. § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

9. Claim(s) 1-7, 9-18, 20-29, 31-40, and 42-62 are rejected under 35 U.S.C. 103 
(a) as being unpatentable over admitted prior art (Admission), in view of U.S. 
Patent No. 6,375,159 to Daubenspeck et al. 
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Regarding claim 1, Admission discloses a metal layer structure, as shown in fig. 
1 of the instant application, comprising: 
a substrate 11; 

a first dielectric layer 16 (or one layer in the stack of layers 16) on a surface of 
the substrate 11; 

at least one metal structure 14 disposed in the first dielectric layer 16; 
a second dielectric layer 18 disposed on the first dielectric layer 16 and the metal 
structure 14; 

at least one first conductor 24 on the first dielectric layer 16; and 

at least one second conductor 26 (forming a fuse structure) on the first dielectric 

layer 16, wherein the thickness of the conductor 24 and that of the conductor 26 are 

proximately the same; and 

at least on conductive plug 22 disposed in the second dielectric layer 18 for 

connecting the first conductor 24, the second conductor 26 and the metal structure 14. 

Admission does not teach that the second conductor 26 having at least one thin 
portion, wherein the thickness of the thin portion is less than the thickness of the first 
conductor. 

Daubenspeck discloses a metal layer structure shown in figs. 3a/b comprising a 
conductor 24 on a dielectric layer 12, the conductor 24 having a recessed portion 32/26 
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which makes the portion of conductor 24 right under the recessed 32/26 to be thinner 
than other portions of the conductor 24. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the admitted invention (Admission)' so that the' 
Admission's second conductor 26 would have a (filled) recess, as that taught by 
Daubenspeck, in order to increase the efficiency for the deletion of the integrated circuit 
metal fuses (see col 7, lines 5-16 of Daubenspeck). By making such modification, the 
admitted invention would have a second conductor having at least one thin portion, 
wherein the thickness of the thin portion is less than the thickness of the first conductor. 

Regarding claim 14, Admission discloses a metal layer structure, as shown in fig. 
1 of the instant application, comprising: 
a substrate 11; 

a first dielectric layer 16 (or one layer in the stack of layers 16) on a surface of 
the substrate 11; 

at least one metal structure 14 disposed in the first dielectric layer 16; 
a second dielectric layer 18 disposed on the first dielectric layer 16 and the metal 
structure 14; 

at least one first conductor 24 on the first dielectric layer; and 

at least one second conductor 22&26 on the first dielectric layer; and 
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at least on conductive plug 22 disposed in the second dielectric layer 18 for 
connecting the first conductor 24, the second conductor 26 and the metal structure 14; 

wherein the first conductor 24 and the second conductor 26 have a first thickness 
and a second thickness, respectively, and the first thickness and the second thickness 
impart different functions to the first conductor 24 and second conductor 26, 
respectively (this is inherent because the first conductor is a bonding pad, while the 
second conductor is a fuse). 

Admission does not discloses the first conductor comprises a first thickness and 
the second conductor comprises a second thickness and a third thickness, wherein the 
first thickness, the second thickness, and the third thickness impart different functions to 
the first conductor and second conductor, respectively. 

Daubenspeck discloses a metal layer structure shown in figs. 3a/b comprising a 
conductor 24 on a dielectric layer 12, the conductor 24 having a recessed portion 32/26 
which makes the portion of conductor 24 right under the recessed 32/26 to be thinner 
than other portions of the conductor 24. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the admitted invention (Admission) so that the 
Admission's second conductor 26 would have a (filled) recess, as that taught by 
Daubenspeck, in order to increase the efficiency for the deletion of the integrated circuit 
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metal fuses (see col. 7, lines 5-16 of Daubenspeck). By making such modification, the 
admitted invention would have a first conductor comprises a first thickness and the 
second conductor comprises a second thickness and a third thickness, wherein the first 
thickness, the second thickness, and the third thickness impart different functions to the 
first conductor and second conductor, respectively. 

Regarding claim 2, Admission/Daubenspeck discloses the metal layer structure 
wherein the second conductor has at least one thick portion. See figs. 3 of 
Daubenspeck. 

Regarding claim 3, Admission/Daubenspeck discloses the metal layer structure 
wherein a thickness of the first conductor is equal to a thickness of the thick portion. 
See admitted fig. 1 , and the figs. 3 of Daubenspeck. 

Regarding claims 4 and 15, Admission/Daubenspeck discloses the metal layer 
structure wherein a ratio of a thickness of the thick portion to a thickness of the thin 
portion is approximately 1 to 8. See admitted fig. 1, and the figs. 3 of Daubenspeck. 

Regarding claims 5 and 16, Admission/Daubenspeck discloses the metal layer 
structure wherein a thickness of the thick portion is approximately 0.8 to 1.6 pm, and a 
thickness of the thin portion is smaller than 0.8 pm. See the instant specification, pages 
1-4; see also col. 6, lines 59-65 and figs. 3 of Daubenspeck. 
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Regarding claims 6, 17, Admission/Daubenspeck discloses the metal layer 
structure further comprising: 

a first opening 34 exposing the first conductor 24; and 

a second opening 32 exposing the thin portion; and 

a third dielectric layer on the first dielectric layer 16 that covers the first 
conductor 24 and the second conductor 26. See admitted figs. 1 , and Daubenspeck's 
figs. 3. 

Regarding claims 7, 18, Admission/Fischer discloses the metal layer structure 
comprising all claimed limitations. See the teaching of Admission in the pending 
specification. 

Regarding claims 9 and 20, Admission/Daubenspeck discloses the metal layer 
structure wherein the metal structure is copper (Cu). See the instant specification, 
pages 1-4. 

Regarding claims 10-13, 21-24, 58, and 59, Admission/Daubenspeck discloses 
the metal layer structure comprising all claimed limitations. See the instant 
specification, pages 1-4, and figs. 3 of Daubenspeck. 
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Regarding claim 25, Admission discloses a fuse structure, as shown in fig. 1 of 
the instant application, comprising: 

a substrate 1 1 , a bonding pad area and a fuse area 26 being included on a 
surface of the substrate 1 1 ; 

a first dielectric layer 16 on the surface of the substrate 1 1 ; 

at least one metal structure 14 disposed in the first dielectric layer 16; 

a second dielectric layer 18 disposed on the first dielectric layer 16 and the metal 
structure 14; 

at least one first conductor 24 (and conductor portion at ends of fuse 26 to which 
plug 22 is connected to) on the first dielectric layer 1 1 in the bonding pad area; and 
at least one second conductor 26 on the first dielectric layer 16 in the fuse area; 

and 

at least on conductive plug 22 disposed in the second dielectric layer 18 for 
connecting the first conductor 24, the second conductor 26 and the metal structure 14; 

wherein the first conductor 24 (and the thickness of the fuse 46 is smaller than 
that of the bonding pads 42a/b) having a first thickness is used as a bonding pad, and 
the second conductor 26 having a second thickness is used as a fuse. See fig. 4. 

Admission does not teach that the second thickness is smaller than the first 
thickness. 

Daubenspeck discloses a metal layer structure shown in figs. 3a/b comprising a 
conductor 24 on a dielectric layer 12, the conductor 24 having a recessed portion 32/26 
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which makes the portion of conductor 24 right under the recessed 32/26 to be thinner 
than other portions of the conductor 24. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the admitted invention (Admission) so that the 
Admission's second conductor 26 would have a (filled) recess, as that taught by 
Daubenspeck, in order to increase the efficiency for the deletion of the integrated circuit 
metal fuses (see col. 7, lines 5-16 of Daubenspeck). By making such modification, the 
admitted invention would have a second conductor having a second thickness (at the 
recessed portion) smaller than the first thickness (at the non-recessed portion). 

Regarding claim 36, Admission discloses a fuse structure, as shown in fig. 1 of 
the instant application, comprising: 

a substrate 1 1 , a fuse area 26 being included on a surface of the substrate 1 1 ; 

a first dielectric layer 16 on the surface of the substrate 1 1 ; 

at least one metal structure 14 disposed in the first dielectric layer 16; 

a second dielectric layer 18 disposed on the first dielectric layer 16 and the metal 
structure 14; 

at least one fuse 26 on the second dielectric layer 18 in the fuse area, 
at least on conductive plug 22 disposed in the second dielectric layer 18 for 
connecting the first conductor 24, the second conductor 26 and the metal structure 14; 
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a third dielectric layer 32 on the second dielectric layer 18 that covers the fuse 

26. 

Admission does not teach that the fuse having a thin portion and a thick portion, 
nor that a first opening in the third dielectric layer 32 exposing the thin portion. 

Daubenspeck discloses a metal layer structure shown in figs. 3a/b comprising a 
conductor 24 on a dielectric layer 12, the conductor 24 having a recessed portion 32/26 
which makes the portion of conductor 24 right under the recessed 32/26 to be thinner 
than other portions of the conductor 24; wherein opening 32/26 exposing the thin 
portion. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the admitted invention (Admission) so that the 
Admission's second conductor 26 would have a (filled) recess, as that taught by 
Daubenspeck, in order to increase the efficiency for the deletion of the integrated circuit 
metal fuses (see col. 7, lines 5-16 of Daubenspeck). By making such modification, the 
admitted invention would have a second conductor having at least one thin portion, 
wherein the thickness of the thin portion is less than the thickness of the first conductor. 

Regarding claim 47, Admission discloses a metal layer structure, as shown in fig. 
1 of the instant application, comprising: 
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a substrate 11; 

a first dielectric layer 16 on a surface of the substrate 1 1 ; 
at least one metal structure 14 disposed in the first dielectric layer 16; 
a second dielectric layer 18 disposed on the first dielectric layer 16 and the metal 
structure 14; 

at least one first conductor 24 on the first dielectric layer 16; 

at least one second conductor 26 on the first dielectric layer 16; 

at least on conductive plug 22 disposed in the second dielectric layer 18 for 
connecting the first conductor 24, the second conductor 26 and the metal structure 14; 

wherein the first conductor 24 having a first thickness is a first material, and the 
second conductor 26 having a second thickness is a second material. 

Admission does not teach that the second conductor having the second 
thickness different from the first thickness of the first conductor. 

Daubenspeck discloses a metal layer structure shown in figs. 3a/b comprising a 
conductor 24 on a dielectric layer 12, the conductor 24 having a recessed portion 32/26 
which makes the portion of conductor 24 right under the recessed 32/26 to be thinner 
than other portions of the conductor 24. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the admitted invention (Admission) so that the 
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Admission's second conductor 26 would have a (filled) recess, as that taught by 
Daubenspeck, in order to increase the efficiency for the deletion of the integrated circuit 
metal fuses (see col. 7, lines 5-16 of Daubenspeck). By making such modification, the 
admitted invention would have a second conductor having a second thickness at the 
recessed portion different from the fist thickness. 

Regarding claims 26, 37, and 48, Admission/Daubenspeck discloses the metal 
layer structure wherein a ratio of a thickness of the thick portion to a thickness of the 
thin portion is approximately 1 to 8. See figs. 4,5 of Fischer. 

Regarding claims 27, 38, and 49, Admission/Daubenspeck discloses the metal 
layer structure wherein a thickness of the thick portion is approximately 0.8 to 1 .6 pm, 
and a thickness of the thin portion is smaller than 0.8 pm. See figs. 4, 5 of Fischer. 

Regarding claims 28, 39, and 50, Admission/Daubenspeck discloses the metal 
layer structure further comprising: 

a first opening 34 exposing the first conductor 24; and 

a second opening 32/26 (Daubenspeck's figs. 3) disposed the second conductor; 

and 

a third dielectric layer 32 on the first dielectric layer 16 that covers the first 
conductor 24 and the second conductor 26. See admitted figs. 1 . 
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Regarding claims 29, 40, and 51, Admission/Daubenspeck discloses the metal 
layer structure comprising all claimed limitations. See the teaching of Admission in the 
pending specification. 

Regarding claims 31, 42, and 53, Admission/Daubenspeck discloses the metal 
layer structure wherein the metal structure is copper (Cu). See the instant specification, 
pages 1-4. 

Regarding claims 32, 43, and 54, Admission/Daubenspeck discloses the metal 
layer structure wherein the third dielectric layer is a low-k dielectric layer. See the 
instant specification, pages 1-4. 

Regarding claims 33, 44, and 55, Admission/Daubenspeck discloses the metal 
layer structure wherein the metal structure is copper, and the third dielectric layer is a 
low-k dielectric layer. See the instant specification, pages 1-4. 

Regarding claims 34, 45, and 56, Admission/Daubenspeck discloses the metal 
layer structure wherein a dielectric constant of the low-k dielectric layer is approximately 
2.0 to 3.5. See the instant specification, pages 1-4. 
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Regarding claims 35, 46, and 57, Admission/Daubenspeck discloses the metal 
layer structure wherein the low-k dielectric layer comprises a carbon-contained oxide 
layer or an inorganic dielectric material layer. See the instant specification, pages 1-4. 

Regarding claims 60-62, Admission/Daubenspeck discloses the metal layer 
structure comprising all claimed limitations. See the instant specification, pages 1-4. 

10. Claim(s) 36 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
admitted prior art (Admission), in view of U.S. Patent No. 6,175,145 to Lee et al. 

Regarding claim 36, Admission discloses a fuse structure, as shown in fig. 1 of 
the instant application, comprising: 

a substrate 1 1 , a fuse area 26 being included on a surface of the substrate 1 1 ; 

a first dielectric layer 16 on the surface of the substrate 11; 

at least one metal structure 14 disposed in the first dielectric layer 16; 

a second dielectric layer 18 disposed on the first dielectric layer 16 and the metal 
structure 14; 

at least one fuse 26 on the second dielectric layer 18 in the fuse area, 
at least on conductive plug 22 disposed in the second dielectric layer 18 for 
connecting the first conductor 24, the second conductor 26 and the metal structure 14; 
a third dielectric layer 32 on the second dielectric layer 18 that covers the fuse 

26. 
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Admission does not teach that the fuse having a thin portion and a thick portion, 
nor that a first opening in the third dielectric layer 32 exposing the thin portion. 

Lee discloses a metal layer structure shown in figs. 2, 5, comprising a conductor 
on a dielectric layer 15, the conductor having a thick portion and a thin portion (see 
attached figure below), and a dielectric layer 35 on the dielectric layer 15 that cover the 
thick portion; and an opening in the dielectric layer 35 exposing the thin portion. 



FIG.2A(Prior Art) 




Exposed 
thin portion 



It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the admitted invention (Admission) so that the 
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Admission's second conductor 26 would have a thick portion and an exposed thin 
portion, as that taught by Lee, in order to increase the efficiency of the fuse structure. 

Conclusion 

11. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao H. Nguyen whose telephone number is (571)272- 
1791 . The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571)272-1907. The fax numbers for all 
communication(s) is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 
1625. 




Dao H. Nguyen 
Art Unit 2818 
April 4, 2007 



